Evidence that signalling pathways by which thyrotropin-releasing hormone and gonadotropin-releasing hormone act are both common and distinct.
TRH and GnRH receptors are each coupled to G proteins of the Gq/11 family. Activation of each of these receptors by their respective ligands results in the stimulation of phospholipase C activity, leading to calcium mobilization and protein kinase C activation. Thus, the effects of TRH and GnRH may be mediated through the same intracellular signal transduction pathway. To compare responses to TRH and GnRH directly within one cell type, we have stably transfected the rat pituitary GH3 lactotrope cell line, which expresses the endogenous TRH receptor, with an expression vector containing rat GnRH receptor cDNA. Transfected cells specifically bound GnRH with high affinity and responded to GnRH stimulation with an increase in PRL mRNA levels, analogous to their response to TRH stimulation. Stably transfected GH3 cells, which were then transiently transfected with luciferase reporter constructs containing either the PRL or the glycoprotein hormone alpha-subunit promoter, responded to either GnRH or TRH stimulation with an increase in luciferase activity in a time- and dose-dependent fashion. The stimulatory effects of maximally effective concentrations of TRH and GnRH were additive on PRL, but not alpha-subunit, gene expression. These data, coupled with evidence of cross-desensitization of alpha-subunit, but not PRL, promoter activity stimulation by TRH and GnRH, suggest that there may be differences in the signal transduction pathways activated by TRH and GnRH receptors in the regulation of PRL and alpha-subunit gene expression.